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1. Introduction 
 
In 1929 E. P. Hubble discovered the expansion of Universe (Hubble 1929). With expansion of the Universe a set 
of theoretical problems of the relativistic cosmology is connected. One of them is the problem of matter increase 
in the expansive and isotropic relativistic Universe.  
According to the Planck quantum hypothesis (Planck 1899), it has a sense to think on physical parameters of 
our observed expansive and isotropic relativistic Universe from the moment when it obtained the parameters, 
which correspond to the Planck quantities: 
 
the Planck mass 
 
,kg 10~ 8-
G
cmPlanck

=  (1)
 
the Planck length 
 
,m 10~ 35-3  c
Gctl PlanckPlanck

==  (2)
 
the Planck time 
 
.s 10~ 43-5c
G
c
l
t PlanckPlanck

==  (3)
 
From the relations (1) and (2) it results 
 
the Planck mass density 
 
.mkg 10~ 3-972
5
G
c
Planck

=ρ  (4)
 
At present time these present parameters of the Universe are estimated: 
 
the present mass (of the visible Universe) 
 
,kg 10~ 53 mpres  (5)
 
the present gauge factor  
 
,m 10~ 26presa  (6)
 
the present cosmological time  
 
.yr 10~s10~ 1017prest  (7)
 
From the relations (5) and (6) it results 
 
the present mass density  
 
.m kg 10~ -3-26 presρ  (8)
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When comparing the relations (1), (2), (3), (5), (6) and (7) it results that in our expansive (visible) Universe 
there grow not only its global space-time dimensions, represented by the gauge factor a and the cosmological 
time t but its global mass m grows, too.  
From comparison of the relations (1) and (5); (2) and (6); and (3) and (7) it results that the Universe mass m, 
the Universe gauge factor a and the Universe cosmological time t (expressed in the Newtonian approximation) 
during expansive evolution of our Universe increased approximately by 60 ranges.  
From comparison of the relations (1) and (5) it results that the global mass of the Universe m increased from 
approximately one hundred thousandth of gram in the Planck time tPlanck (3) to approximately 1050 tons at the 
present cosmological time tpres (7). 
The increase in mass of the (visible) Universe m is mathematically given by the fact that  according to the 
relations (1), (2), (3), (4), (5), (6), (7) and (8)  its volume V increases proportionally to a3, while its mass density 
ρ decreases proportionally to a-2 (and not proportionally to a-3). 
From comparison of the relation (1), (2), (3), (5), (6) and (7) it results the relations for the mass of the 
Universe m, the gauge factor of the Universe a and the cosmological time of the Universe t: 
 
,tm ~ Ca ~ D  (9)
 
where C and D are the constants. 
From comparison of the relation (2), (3), (6) and (7) it results the relation for the gauge factor of Universe a 
and the cosmological time of Universe t: 
 
.~ cta  (10)
 
From comparison of the relation (9) and the relation (10) it results the relation between constants C and D: 
 
.~
c
DC  (11)
 
 
2. The Friedmannian models of universe 
 
The isotropic relativistic universe/universes can be described by the Friedmann general equations of isotropic 
and homogeneous universe dynamics (Friedmann 1922, 1924). Using the Robertson-Walker metrics of isotropic 
and homogeneous universe (Robertson 1935, 1936a, b; Walker 1936) they can be expressed as: 
 
,
33
8 22222 cakcGaa Λ+−= ρπ  (12a)
 
,82 2222
2
2 cakc
c
pGaaaa Λ+−−=+ π  (12b)
 
,εKp =  (12c)
 
where a is the gauge factor, ρ is the mass density, k is the curvature index, Λ is the cosmological member, p is 
the pressure, K is the coefficient of state equation and ε  is the energy density. 
The Friedmannian equations (12a), (12b) and (12c)  without introducing of any restrictive supplementary 
assumptions  have infinite number of solutions, i.e. they describe infinite number of the Friedmannian models 
of universe in the Newtonian (classical-mechanical) approximation. 
 
 
2.1. The standard model of universe 
 
Though the Friedmannian equations (12a), (12b) and (12c) describe infinite number of Friedmannian models of 
isotropic and homogeneous universe, in the cosmological literature there is a more detailed description only of 
variants of the standard model of universe which are represented by three groups of the Friedmannian models of 
universe: 
 
1.  The models of universe with predominant dust surroundings, determined by the Friedmannian equations 
(12a) and (12b) with k = +1, 0, 1 and Λ = 0 and the state equation: 
 
.0=p  (13)
 
2.  The models of universe with predominant radiation (ultra-relativistic particles), determined by the 
Friedmannian equations (12a) and (12b) with k = +1, 0, 1 and Λ = 0 and the state equation: 
 
.
3
1
ε=p  (14)
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3.  The models of universe with boundary hard-state surroundings, in which the sound is propagated at the 
boundary velocity of signal propagation c, determined by the Friedmannian equations (12a) and (12b) 
with k = +1, 0, 1 and Λ = 0 and the state equation: 
 
.ε=p  (15)
 
The parameters of Friedmannian models of universe, which represent the variants of standard model of 
universe, expressed in the dimensionless conform time η, defined by the relation:  
 
,
)(
d
±= ta
tcη  (16)
 
or 
 
,dd ηatc =  (16x)
 
are shown in Tables 1, 2 and 3. 
 
 
 
Table 1.  Parameters of Friedmannian models of the universes with dust state equation 
 p = 0 [0 < η < 2π] with k = +1; [0 < η < ∞) with k = 0, 1. 
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 According to Monin et al. (1989, p. 108). 
 
 
Table 2.  Parameters of Friedmannian models of the universes with ultra-relativistic state equation     
ε
3
1
=p [0 < η < π] with k = +1; [0 < η < ∞) with k = 0, 1. 
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 According to Monin et al. (1989, p. 109). 
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Table 3.  Parameters of Friedmannian models of the universes with boundary hard-state equation  
 p = ε [0 < η < π /2] with k = +1; [0 < η < ∞) with k = 0, 1. 
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 According to Monin et al. (1989, p. 109). 
 
 
 
2.2. The model of expansive non-decelerative universe 
 
Only Friedmannian model of universe with the Newtonian non-modified relations is the (flat) expansive 
nondecelerative (isotropic and homogeneous) universe (ENU) (Skalský 1992, 1991, 1997, 1998, 2000d, e). 
The model of ENU can be determined in four ways (Skalský 1997). One of these ways of determination of 
the model of ENU is based on a possibility of unambiguous determination of the beginning conditions of the 
expansive and isotropic relativisticquantum-mechanical universe (Skalský, 1997, 2000b, c, d). 
In 1970 S. W. Hawking and R. Penrose proved that the expansive universe had to begin its expansive 
evolution by the singularity (Hawking and Penrose 1970). It means that the expansive and isotropic relativistic 
universe, which began its expansive evolution by the singularity  according to the general theory of relativity  
could begin its expansive evolution at only possible velocity: at the boundary velocity of signal propagation. 
The matter-space-time in the expansive and isotropic relativistic universe, which began its expansive 
evolution from the cosmological singularity was quantified, therefore, the hypothetical assumption on the 
beginning velocity of relativistic universe expansion must corresponds with the velocity, which is permitted the 
quantum theory in the Planck time tPlanck (3). 
According to the relations, which determine the Planck length lPlanck (2) and the Planck time tPlanck (3), the 
universe can begin its expansive evolution at only possible velocity: at the boundary velocity of signal 
propagation c (Skalský 2000b, c, e). 
In the expansive and isotropic relativistic universe for the space-time relations are valid  
 
the Lorentz transformations: 
 
,
1 2
2
c
v
vtxx'
−
−
=
 (17)
 
,yy'=  (18)
 
,zz'=  (19)
 
,
1 2
2
2
c
v
x
c
vt
t'
−
−
=
 (20)
 
where x, y, z are the space co-ordinates and t is the time in the co-ordinate system Σ; x, y, z are the space co-
ordinates and t is the time in another inertial co-ordinate system Σ; and v is the velocity of the system Σ with 
respect to the system Σ. 
In the Newton theory of gravitation (the classical mechanics) for the space-time relations are valid 
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the Galileian transformations: 
 
,vtxx' −=  (21)
 
,yy'=  (22)
 
,zz'=  (23)
 
.tt'=  (24)
 
From the Lorentz transformation (20) it results a relativistic dilatation of the time-flow depending on the 
velocity of moving objects, and at the boundary velocity of signal propagation c the time-flow will stop.  
However, according to the Galileian transformation (24), in the Newtonian classical mechanics the time 
flows equally in all co-ordinate systems without regard to their mutual velocity, or any next assumptions. 
From these facts it results unambiguously that:  
In the expansive and isotropic relativistic universe, which began its expansive evolution at the 
boundary velocity of signal propagation (at which the time-flow will stop), the gauge factor a, expressed in 
the Newtonian approximation, must grow at the constant velocity v = c, during the whole expansive 
evolution (Skalský 1997, 1999e). 
It means that for the gauge factor a and the cosmological time t of the expansive and isotropic relativistic 
universe, which began its expansive evolution at the boundary velocity of signal propagation (at which the time-
flow will stop), in the Newtonian approximation is valid the relation (Skalský 1992, 1991, 2000d): 
 
.cta =  (25)
 
The Friedmannian equations (12a), (12b) and (12c) with the value of index curvature k = 0, the value of 
cosmological member Λ = 0 and the restrictive condition determined by the relation (25) have solution only with 
the value of state equation coefficient K = 1/3. It means that the Friedmannian model of the expansive non-
decelerative (isotropic and homogeneous) universe (ENU) is determined unambiguously by the Friedmannian 
equation (12a) and (12b) with k = 0 and Λ = 0 and  
 
the zero gravitational force state equation (Skalský 1991, 2000d):   
.
3
1
ε−=p  (26)
 
The parameters of Friedmannian model of the ENU, expressed in the dimensionless conform time η, defined 
by the relation (16), or (16x), are shown in Table 4.  
 
 
Table 4.  Parameters of Friedmannian model of the ENU with state equation 
ε
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According to Skalský (1991, p. 318). 
 
 
The parameters of the ENU  determined by the Friedmannian equations (12a) and (12b) with k = 0 and 
Λ = 0 and the state equation (26)  are mutually linearly linked, therefore they can be expressed without 
problems in mutually relations. For transparency we express the parameters of the ENU in all-possible relations 
and variants (Skalský 1997, 2000d, e): 
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where t is the cosmological time, H is the Hubble coefficient (constant), and m is the mass of the ENU. 
From the relations (30) it results the relations for the ENU mass m, the ENU gauge factor a and the ENU 
cosmological time t: 
 
, Dt Ca m ==  (33)
 
where C and D are the (total) constants: 
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where 
 
.
c
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3. The problem of the Universe mass increase 
 
In all models of the expansive and isotropic relativistic Universe the matter (the matter objects) do not exist 
eternally, but originated (was created) in certain phase of its expansive evolution. 
In the models of expansive Universe from the pre-inflationary period of the relativistic cosmology, and in 
which the Planck quantum hypothesis is respected, the origin (creation) of matter is considered approximately at 
the Planck time tPlanck (3). 
In the models of expansive Universe with the inflationary evolution phase the matter originated (was created) 
in later period. In the Linde model of chaotic inflationary Universe (i.e. in the only model of inflationary models 
of the universe which is considered as viable) the matter originated (was created) at the end of inflationary 
evolution phase, i.e. approximately at the cosmological time t ~ 10-37 s (Linde 1990). 
In the model of ENU the matter originates (is created) during the whole expansive evolution. Like in the 
Bondi-Gold-Hoyle steady-state theory (Bondi and Gold 1948; Hoyle 1948), but with that essential difference that 
while Bondi, Gold and Hoyle introduced the creation of matter on the basis of a hypothetical assumption that the 
observed expansive and isotropic relativistic Universe has a constant (immutable) mass density ρ  however, this 
assumption contradicts the present observations  the permanent constant maximum possible creation of matter 
C (34), or D (35), resulted from the model properties of ENU; namely from the deterministic linear mutual 
dependence of the mass m, the gauge factor a, the cosmological time t (and other parameters of ENU) (Skalský 
1997, 2000d). 
The relation (1), (2), (3), (4), (5), (6), (7) and (8), which are presented in the cosmological literature, are 
not derived on the basis of any variants of the standard model of universe!  
It is almost generally known (indeed it results from designation of beginning parameters of Universe) that the 
parameters (1), (2), (3) and (4) are derived on the basis of the Planck quantum hypothesis, using the dimensional 
analysis and the constants G, c and , or h. 
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But, it is less known that the present parameters of Universe (5), (6), (7) and (8) are derived on the basis of 
the classical mechanics (the Newton theory of gravitation) for a hypothetical Newtonian flat homogeneous 
Universe, determined by the Newtonian (non-modified) relation for the escape velocity  
 
r
Gmvescape
2
=  (37)
 
with corresponding mutually linearly linked parameters, i.e. they are determined for the mass of homogeneous 
matter sphere m with the radius r (where r = a) and with the escape velocity  
 
cvescape ~  (38)
 
from its surface. As a known quantity we can put the value of any of the parameters of Universe: m, a, t, or H 
(where H = 1/t), ρ, or ε (where ε = ρ c2). The value of other quantities (parameters) will result from the above. 
Only the Friedmannian model of universe with the Newtonian non-modified relations is the model of ENU 
(Skalský 1992, 1991, 1993, 1994, 1997, 1998, 2000d, e).  
It means that:  
The present parameters of universe (5), (6), (7) and (8)  derived by means of the Newtonian non-
modified relations (37) and (38)  are de facto derived on the basis of ENU, without knowing this fact! 
As we have shown, according to the standard model of universe without inflationary evolution phase, the 
matter originated approximately in the Planck time tPlanck ~ 10
-43 s. Therefore, for physical explanation of linear 
constant increase in mass of observed expanding and isotropic relativistic Universe  which occurs in the time of 
its whole expansive evolution  into the standard model of universe there was introduced a hypothetical 
extensive supplementary assumption that the present observed Universe began its expansive evolution from the 
area no less than 29 ranges larger than the Planck length lPlanck (2), i.e. approximately from the area with the 
dimension l ~ 10-6 m. 
According to this hypothetical extensive supplementary assumption, the dimensions of visible Universe 
increase at the velocity v ~ c, but its matter structure expands more slowly. Therefore, the total mass of visible 
Universe (in the Newtonian approximation) m increases in the process of its expansive evolution. The increase in 
mass of the visible Universe  according to this hypothetical extensive supplementary assumption  is caused 
by the extensive emergence of matter objects on the (Newtonian-Euclidean) horizon (of the most remote 
visibility). 
According to the special theory of relativity (Einstein 1905), the velocity of signal propagation is limited by 
the boundary velocity of signal propagation c. Therefore, by introduction of the hypothetical extensive 
supplementary assumption into the standard model of universe, i.e. assumption that the mass of expansive 
Universe grows as a result of emergence of matter objects on the Newtonian-Euclidean horizon (of the most 
remote visibility), the so-called problem of horizon (causality) of Universe, arose in the standard model of 
universe. 
The problem of Universe horizon may be formulated by the next question: If the observed Universe began its 
expansive evolution from the area with the dimension l ~ 10-6 m, then the present visible Universe must 
represent (1029)3 = 1087 causally not bounded areas in the Planck time tPlanck (3). However, how is it possible that 
the evolution of our expansive Universe began simultaneously in such a great number of causally non-bounded, 
but mutually evolutionarily very precisely co-ordinated areas?  
In the standard model of universe from the hypothetical extensive supplementary assumption on the increase 
in mass of expansive Universe as a result of emergence of mass objects on the hypothetical Newtonian-
Euclidean horizon of the most remote visibility it results that the present mass density of our Universe ρpres is 
dependent on its beginning mass density ρbeg. 
Under this hypothetical extensive assumption the retrospective extrapolation of expansive evolution of 
Universe leads to the unambiguous conclusion that in the Planck time tPlanck (3) our expansive Universe must had 
to have the beginning mass density ρbeg = (1 ± 10
-59)ρc, where ρc is a critical mass density. Because, if ρbeg had 
been larger, its expansive evolution would have been replaced by the contraction. If ρbeg had been smaller, no 
hierarchic gravitationally-bounded rotational systems (HGRS) in the Universe would have arise, i.e. no life 
would have arise in the Universe, and so no mankind would exist today.  
The question, why the beginning mass density ρbeg in our expansive and isotropic Universe was  under 
above shown hypothetical extensive assumption  critical with such high precision, is usually designated in the 
cosmological literature as the problem of flatness (Euclidicity) of Universe. 
From the definition of the Planck length lPlanck (2), the Planck time tPlanck (3) and the problem of Universe 
flatness it results that in the Planck time tPlanck (3) the matter, concentrated in each of the above mentioned 
approximately 1087 originally independent areas (the Plancktons), had to expand at  
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the Planck velocity 
 
cvPlanck =  (39)
 
at the distance r = lPlanck (2). 
In the cosmological literature the concept horizon is used in two fundamental meanings, which must be 
distinguished. We must distinguish between: 
 
1. the optical horizon (the horizon of visibility, the horizon of particles),  
 
2. the horizon of (all) events (the horizon of the most remote visibility). 
 
These concepts are often used without distinction. For example, the horizon is often simply referred to 
without closer determination (similarly as it has been  intentionally  stated above, in the cosmological 
literature the term the problem of horizon of Universe is mostly used). Therefore, it comes to confusions about 
their fundamental meanings. Besides these confusions it also comes to confusions about the Newtonian-
Euclidean meanings (statements) with their relativistic equivalents. 
To prevent misunderstanding, before we start our own analysis of the problem of mass increase in observed 
Universe we characterise (define) the meanings of individual concepts.  
The linearly mutually bounded relations (9), (10) and (11) which result from parameters (1), (2), (3), (5), (6) 
and (7) are very near to the linearly mutually bounded relations (27), (28), (29), (30), (31) and (32), or (33), 
derived on the basis of Friedmannian model of the ENU. They are distinguished only by the mark of equality. 
Therefore, concrete significance of concepts the optical horizon, the horizon of events (and any next with 
them bounded concepts) will be illustrated on the basis of the ENU model (i.e. on the basis of the simplest 
Friedmannian model and simultaneously the only Friedmannian model of universe with the Newtonian non-
modified relations).  
The Friedmannian model of the ENU during the whole expansive evolution expands at the boundary velocity 
of signal propagation c. According to the Einstein special theory of relativity (Einstein 1905), the boundary 
velocity of signal propagation c is independent of the moving objects velocity, therefore, each observer in the 
ENU is in its centre (irrespectively of the velocity of its movement relative to other cosmological objects and 
relative to the cosmic background, represented by the cosmic background radiation). In the Newtonian 
approximation he can imagine it as an expanding sphere. The observer is in its centre and the remotest objects on 
the surface of this sphere expand from him at the velocity 
 
.cv =  (40)
 
The gauge (scale) factor a in the model of ENU is the distance of the observer from the expanding sphere 
surface, i.e. in the model of ENU is valid the relation: 
 
,ra =  (41)
 
where r is the radius of homogeneous matter sphere, expanding at the velocity v (40). 
In the flat expanding homogeneous Newtonian universe with the Newtonian non-modified relations (i.e. in 
the model of ENU) the velocity v (40) is the exact escape velocity, therefore, the relation (41) can be extended 
on the Schwarzschild gravitational radius rg: 
 
.grra ==  (42)
 
The light propagates at the finite velocity in the Newton theory of gravitation (the classical mechanics), too. 
(The finite velocity of light was discovered by O. Ch. Römer in 1676, i.e. 11 years before publication of the 
famous I. Newton work Philosophiae naturalis principia mathematica (Newton 1687).) It means that the gauge 
factor a in the Newtonian model of the flat expansive homogeneous universe (with the Newtonian non-modified 
relations) (i.e. in the ENU) simultaneously represents also the horizon of visibility (the optical horizon) hv. 
Therefore, in the case of the Friedmannian model of the ENU the equations (42) can be further extended on the 
next relations: 
 
.vg hrra ===  (43)
 
The optical horizon hv in the ENU represents a connecting line (from point of view of optical signal 
propagation) of relatively simultaneous events. (For example the events which the observer on the Earth 
optically observes as simultaneous. But based on his astronomical knowledge he knows that what he is now 
optically observing as simultaneous, was realised for example on the Moon more than 1 second ago, on the Sun 
more than 8 minutes ago, on the nearest star Proxima Centauri more than 4 years ago  etc.) 
In Figure 1 we pictured the evolution of the ENU in the form of the time cone (Skalský 1991, 1994, 1997, 
2000e). 
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Figure 1.  The 3-dimensional space-time projection of the 4-dimensional expansive and isotropic 
relativistic universe in the Newtonian approximation at any cosmological time tx. 
 
According to the Euclidean geometrical point of view, the mass in the model of Newtonian-Euclidean flat 
expansive homogeneous universe might grow in three ways: 
 
1.  Extensive. As the results of emergence of matter objects on the horizon of events, i.e. on the surface of 
the 3-dimensional expanding Newtonian-Euclidean homogeneous matter sphere, which in the 
2-dimensional projection in Figure 1 corresponds the ellipse. 
 
2.  Intensive. As the results of creation of matter objects during the whole expansive evolution of 
universe, represented by the emergence of matter objects on the whole horizon of visibility 
hv (= a = r = rg), which, in full Newtonian-Euclidean expression, corresponds an arbitrary connecting 
line (abscissa), connecting the point tx (in which is the observer) with an arbitrary point on the surface 
of the expanding sphere. In the 3-dimensional projection in Figure 1 to the above abscissa corresponds 
the connecting line of point tx with an arbitrary point on the ellipse. 
 
3.  Extensive-intensive. Simultaneous application of both the extensive and intensive mechanisms, i.e. one 
part of matter objects emerges on the horizon of events and another part of matter objects emerges on 
the horizon of visibility (as a result of the permanent creation of matter). 
 
In Figure 2 the 2-dimensional special-relativistic (half) projection of the 4-dimensional expansive and 
isotropic relativistic universe is projected into the 2-dimensional Newtonian (half) projection of the expansive 
and isotropic relativistic universe (Skalský 1993, 1994, 1997, 2000e). This projection enables us to very 
plastically compare the differences of the special-relativistic properties of the universe and their expressions in 
the Newtonian approximation. 
In Figure 2 the ENU gauge factor a (= r = rg = hv) in the time tx represents the connecting line (abscissa) 
between the point tx (in which is the observer) and the point A.  
The horizon of events of ENU, representing in the Newtonian approximation the surface of the expansive 
Euclidean sphere, to which in the 3-dimensional Newtonian projection of ENU in Figure 1 corresponds the 
ellipse, is in Figure 2 represented by the point A. 
In the special-relativistic projection of the expansive and isotropic relativistic universe the situation looks 
substantially differently as than in its Newtonian projection. In Figure 2 to the (Newtonian) gauge factor 
a (= r = rg = hv), representing the abscissa bordered by points tx and A, in the special-relativistic projection of the 
expansive and isotropic relativistic universe, corresponds the curve which connects the point in location of 
observer tx with the point A (≡ t0) which connects the special-relativistic relatively simultaneous events.   
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Figure 2.  The 2-dimensional Newtonian (half) space-time projection and simultaneously the 
2-dimensional special-relativistic (half) space-time projection of the 4-dimensional expansive and 
isotropic relativistic universe at any cosmological time tx. 
 
In the expansive and isotropic relativistic universe it comes not only to the special-relativistic contraction of 
radial length of individual expanding objects, but  as a result of the special-relativistic dilatation of time  also 
to the special-relativistic contraction of its total dimensions. The point of intersection of connecting line of point 
t0 and points tx ≡ 0, 0.1,  0.9, 1.0 ≡ A with the curve, which represents the special-relativistic dilatation of time 
in the expansive and isotropic relativistic universe, clearly presents the special-relativistic contraction of the 
radial dimension of the expansive and isotropic relativistic universe, too. 
In Figure 2 we can see very clearly, why the total parameters of the expansive and isotropic relativistic 
universe have finite non-zero values only in the Newtonian approximation, and we may easily verify the fact 
why the parameters of the expansive and isotropic relativistic universe must be expressed in the Newtonian 
approximation.  
If we compare the space-time properties of the expansive and isotropic relativistic universe, expressed in a 
special-relativistic way and in the Newtonian approximation, we can see that in smaller distances they differ only 
insignificantly, but in larger distances the difference steeply grows. The expansive and isotropic special-
relativistic universe projected into the Newtonian projection of expansive and isotropic relativistic universe has 
the largest dimensions in the distance r = 78.388% a (Skalský 1994, 1997, 2000e). In the (Newtonian) larger 
distances the special-relativistic dimensions of the expansive and isotropic relativistic universe steeply drop and 
in the distance of gauge factor a (= r = rg = hv) its values are zero.  
The expansive and isotropic relativistic universe, expanding at the velocity v (40) as a result of the special-
relativistic dilatation of time has all total matter-space-time values equal zero, i.e. it is realised singularly 
(Skalský 1997).  
According to the Planck quantum hypothesis (Planck 1899) on the actual physical quantities of universe has 
the physical sense considered in the Planck time tPlanck (3). It means that all its total parameters are equal zero, 
but its local parameters are non-zero and relative (i.e. they exist only in the scope concrete actual relativistic 
relations).  
With the velocity v (40)  as a result of the Lorentz special-relativistic dilatation of time  the time-flow was 
stopped, and the relativistic universe is closed in space-time manner. Therefore, the increase in its mass as the 
result of the emergence of matter objects on the horizon of events principally cannot occur! It means that the 
increase in mass of the expanding relativistic Universe may be only the result of the permanent creation of 
matter. 
In the present time the singular relativisticquantum-mechanical closing of expanding and isotropic 
relativistic universe is ignored. It is argumented just by the increase of its mass. The hypothetical assumption of 
emergence of matter on the horizon of events was into the relativistic cosmology introduced just from this 
reason.  
In this connection it must be openly stated that:  
The permanent constant maximum possible creation of matter C (34), or D (35), results from the 
relations (30), or from its variants (27), (28), (29), (31) and (32), or (33), and from the model properties of 
ENU. The permanent creation of matter C (34), or D (35), was not observed up to this time and no 
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physically acceptable theoretical mechanism/mechanisms was suggested which could explain the creation 
of matter. 
The fact that the whole of the observed Universe can be described (without limit, i.e. zero values) only in the 
Newtonian approximation, however, it does not mean that the Universe is Newtonian. The expansive and 
isotropic relativistic Universe, which began its expansive evolution at the escape velocity, determined by the 
relation (39), is flat in the Newtonian approximation, but in the special-relativistic description is spherically 
symmetrically and singularly closed in space-time manner (in the special-relativistic description is flat only 
asymptotically, when a → ∞). (See Figure 2.) It means that any consideration on the hypothetical Newtonian-
Euclidean horizon of events in the expanding and isotropic relativistic universe contradicts the general theory of 
relativity. Therefore, any consideration on the hypothetical actual neighbouring Plancktons, or on any 
hypothetical actual matter objects behind the hypothetical Newtonian-Euclidean horizon of events in the 
expanding and isotropic relativistic universe are inadmissible (they have no physical sense). 
The hypothetical extensive assumption on the emerging of matter object on the hypothetical Newtonian-
Euclidean horizon of events is in contradiction to:  
 
1. The axiomatic principles on which the Einstein general theory of relativity is constructed.  
 
2. The relations of the Lorentz special-relativistic transformation. 
 
By these conclusions the analysis of the problems of extensive increase in mass of the standard model of 
universe could be concluded. However, in view of the fact that the hypothetical extensive assumption on 
increase in mass of Universe in the result of emergence of matter objects on the hypothetical Newtonian-
Euclidean horizon of events constitutes an essential part of the present cosmological paradigm, our analysis will 
be extended to the non-relativistic possibilities. 
In view of the fact that the Newton theory of gravitation is the special partial solution of the Einstein theory 
of gravitation (the general theory of relativity) and the equivalence of the gravitational mass and the inertial mass 
is valid in it (though it is not specifically stressed), the hypothetical assumption on the emergence of matter 
objects on the hypothetical Newtonian-Euclidean horizon of events contradicts the Newton theory of gravitation, 
too. From this fact it results that non-possibility of increase in mass of expansive Universe as a result of 
emergence of matter objects on the hypothetical Newtonian-Euclidean horizon of the most remote visibility must 
lead to the contradictions even at the assumption that the expansive and isotropic Universe will be considered as 
Newtonian.  Id est, if we investigate it in the whole extent of Newtonian admissible parameters, so, as well as 
behind the limits (scope) of correspondence of the Einstein theory of gravitation (the general theory of relativity) 
and the Newton theory of gravitation (the classical mechanics). 
Therefore, let us admit that the observed Universe is not relativistically closed in space-time manner, but 
have the Newtonian-Euclidean properties, i.e. that the considerations on emergence of matter objects on the 
hypothetical Newtonian-Euclidean horizon of events have the physical sense. 
From the Newtonian (the classical mechanics) relations for the mass of homogeneous matter sphere m 
with the radius r and the mass density ρ: 
 
ρπ 3
3
4 rm =  (44)
 
it results that the chosen starting mass of universe m0 in the Newtonian-Euclidean expansive homogeneous 
universe  the mass of which increases as a result of emergence of matter objects on the horizon of the most 
remote visibility  could be extended to the volume of homogeneous matter sphere with the resulting mass 
density of universe ρx and the resulting radius (Skalský, 1999): 
 
.
4
3
3 0
x
x
mr
πρ
=  (45)
 
The matter objects in the Newtonian-Euclidean expansive homogeneous universe  in which the matter 
objects emerge on the horizon of the most remote visibility  and, according to the relation (10), expand at the 
velocity v ~ c, when they appear in the distance rx, expand at the velocity (Skalský, 1999) 
 
,~)( ca
rv
x
x
xr
 (46)
 
where ax is the corresponding result gauge factor. 
From the relations (1), (8) and (45) it results that the mass of Planckton mPlanck (1) at the present 
cosmological time tpres (7) could be extended to the volume of homogeneous matter sphere with the present mass 
density ρpres (8) and with the radius (Skalský, 1999) 
 
.m10~ 6presPlanckr −  (47)
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From the relations (6), (46) and (47) it results that the velocity of the initial Planckton v = c in 
the homogeneous Universe with the present gauge factor apres (6) in the distance of the homogeneous matter 
sphere with the radius rPlanck-pres (47) had to decrease to the velocity (Skalský, 1999) 
 
. 10~ s m 10~ 20-1-12)( cv presPlanckr
−
−
 (48)
 
In the Planck time tPlanck (3), the matter-space-time was quantified. Therefore, it means that if the total mass 
of Newtonian-Euclidean universe increased in the result of emergence of matter objects on the hypothetical 
Newtonian-Euclidean horizon of events, it would be possible only under assumption that the relative velocity of 
the neighbouring Plancktons was lower than the velocity of expansion of separate Plancktons, determined by 
the relation (39). 
But, this assumption would, however, mean a catastrophe because in the whole assumed area with the 
dimension l ~ 10-6 m, immediately after the cosmological time tPlanck (3), i.e. at the cosmological time 2tPlanck, 
among neighbouring Plancktons it would have to lead to their mutual collision. 
In each of the Plancktons was the maximum possible of mass density ρPlanck, determined by the relation (4). 
Therefore, the result of rapid slowing down of their expansion, caused by their mutual collisions, would be 
transformation of the flat expanding homogeneous and isotropic relativistic Universe into the contracting one 
and next to the (final cosmological) singularity (Skalský 1993, 1997). 
If we ignored this fact (for example justifying that the beginning conditions of expansive evolution of 
Universe are not known; or that the beginning conditions of Universe evolution cannot be determined by the 
return extrapolation from the present conditions; that to the beginning state of Universe the theory of relativity or 
the classical mechanics cannot be applied because proceed the quantum-mechanical effects occurred in it; and so 
on), even so the model properties of the Newtonian universe with the Euclidean geometry and with the 
relativistic properties of moving matter objects would unambiguously exclude the hypothetical assumption on 
growing the mass of Universe in the result of emergence matter objects on the hypothetical Newtonian-
Euclidean horizon of events. 
The matter objects with the relativistic properties, which would emerge on the hypothetical Newtonian-
Euclidean horizon of events in this case would have to move exactly at the velocity  
 
,*cv =  (49)
 
where c* is the velocity of light in the matter surroundings. 
For the moving special-relativistic mass m' and for the proper (rest) mass m of the matter object in the inertial 
co-ordinate system, moving relatively to the observer at the velocity v is valid  
 
the Einstein transformation:  
 
.
1 2
2
c
v
mm'
−
=
 (50)
 
According to the Einstein general theory of relativity, the matter objects with relativistic properties, emerging 
on the hypothetical Newtonian-Euclidean horizon of events and moving at the boundary velocity of signal 
propagation in the mass surrounding v = c*, would have infinite relativistic mass (energy). It means that the 
hypothetical Newtonian-Euclidean universe, in which the matter objects with relativistic properties emerge on 
the hypothetical Newtonian-Euclidean horizon of events principally cannot exist. 
Nor on the assumption that we would ignore observations on the relativistic properties of matter objects and 
we would assume that the matter objects have the Newtonian properties, i.e. that for their mass is valid  
 
the Newtonian transformation: 
 
,mm'=  (51)
 
it would be not possible to explain the increase of universe mass by the hypothetical extensive assumption on the 
emergence of matter objects on the hypothetical Newtonian-Euclidean horizon of events. 
The situation with the mass increase of universe as a consequence of emergence of matter objects on the 
hypothetical Newtonian-Euclidean horizon of events in the Newtonian universe with the Euclidean geometry, in 
which the signals propagate at the velocities 
 
,cv ≤  (52)
 
in which for the mass of moving objects the transformation (51) is valid, and in which we would neglect the 
gravitational interaction, would be simple, if only the hypothetical Newtonian-Euclidean horizon of events grow 
and the matter objects emerging on this horizon would not move (i.e. when the distances among the matter 
objects would not change and, therefore, so nor the mass density of expansive universe ρ would change either). 
But, the problem is  besides others  in this, that, according to the relation (10), the matter objects in the 
Universe at the distance of gauge factor a expand at the velocity v ~ c, therefore, the matter objects in the 
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hypothetical Newtonian-Euclidean universe, in which the matter objects emerge on the hypothetical Newtonian-
Euclidean horizon of events in the distance of gauge factor a would must expand at the velocity v ~ c. Since in 
the observed Universe the mass density ρ decreases proportionally to a-2, the increase in mass in the hypothetical 
Newtonian universe with the Euclidean geometry and the matter objects, for which is valid the Galileian 
transformation (51), would be possible to explain by the hypothetical assumption emergence of matter objects on 
the hypothetical Newtonian-Euclidean horizon of events only on the assumption that the velocity of its 
expansion would decrease rapidly. 
As shown, the velocity of matter objects in the Planck (or more precisely in immediately post-Planck) time 
expanding at the velocity v = c, according to the relation (48), would have to up to the present time decrease to 
the velocity v ~ 10-20 c. 
Equally  as we determined the relations (47) and (48)  we can determine the relations for any arbitrary 
dimensions of Universe with the hypothetical Newtonian-Euclidean properties in which the matter objects 
emerge on the hypothetical Newtonian-Euclidean horizon of events.  
For example, at 
 
the cosmological time of Universe at the end of radiation (photon) era  
 
.yr  10  3~ 5×endt  (53)
 
The flat expansive homogeneous Universe at the time tend (53)  according to the relation (10)  had 
 
the gauge factor of Universe at the end of radiation era 
 
, m 10  3~ 21×enda  (54)
 
and  according to the relations (9) and (35)  had   
 
the mass of Universe at the end of radiation era 
 
.kg 102~ 48×endm  (55)
 
According to the relation (45), the mass of the Universe at the end of radiation era mend (55) at the present 
cosmological time tpres (7) could be extended to the volume of homogeneous matter sphere with the present mass 
density ρpres (8) and with the radius (Skalský 1999) 
 
.m103~ 24×
− presendr  (56)
 
Therefore, from the relations (46) and (56) it results that the matter objects which at the end of radiation era 
were in the distance of gauge factor aend (54) and expanded at the velocity v ∼ c  under the hypothetical 
extensive assumption of mass increase of the homogeneous Universe in the result of the emergence of matter 
objects on the horizon (of the most remote visibility)  at present time would have to expand at the velocity 
(Skalský 1999) 
 
.103~ s m 109~ 2-16)( cv presendr
−
−
××  (57)
 
Neither the Newton theory of gravitation, nor the Einstein general theory of relativity do not know the 
interaction, the force, or another reason, which could cause, or explain this hypothetical slowing down of the 
expansion of matter objects with the inertial-gravitational properties emerging on the Universe horizon (of the 
most remote visibility).  
The gravitation is definitely insufficient and unsuitable for explanation of this hypothetical (and moreover 
homogeneous and isotropic) slowing down expansion of matter objects, constituting the matter component of the 
matter (mass)-space-time structure of the expansive and isotropic Universe. 
In addition, according to the Einstein general theory of relativity, and according to the Newton theory of 
gravitation, the flat expansive universe in which the matter objects behave according to the relations (45) and 
(46), would not be able to begin its expansive evolution at all. 
If we still admit  on the contrary to the above mentioned  the existence of such a flat expansive isotropic 
and homogeneous universe as a given fact, it would transform in the shortest possible time into the contractive 
one and next into the (final cosmological) singularity (Skalský 1997).  
 
 
4. Conclusions 
 
From the general geometrical point of view we can consider two principal possibilities of the permanent increase 
in mass of the expansive and isotropic Universe:   
A. Extensive, as a result of emergence of matter objects on the Universe horizon of events. 
 
B. Intensive, as a result of permanent origin (creation) of matter objects in the visible Universe.  
 
 14
From above presented analysis of the physical results of the extensive assumption A, it results 
unambiguously that:  
The increase in mass of the observed expansive and isotropic relativistic Universe principally cannot 
be explained by the hypothetical extensive assumption on the emergence of matter objects on the 
hypothetical Newtonian-Euclidean horizon of events, because this assumption contradicts the theory of 
relativity, quantum mechanics, classical mechanics and observations (Skalský 1997, 1999, 2000a, b, c, d, e).  
From the fact that geometrically only two principal possibilities can be considered, but one of them is 
physically not possible, it results unambiguously (apodictically) the necessity of the physical existence of the 
second possibility.  
Therefore, from the presented facts it results unambiguously that:  
The increase in mass of the observed expansive and isotropic relativistic Universe can be realised only 
by the form of the hypothetical permanent constant maximum possible creation of matter, determined by the 
relations C (34) and D (35). 
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